TRACKED COMPACT UTILITY LOADER 


Cross -Reference to Related Application 

[001] This application is a continuation-in-part of 

Serial No. 10/254,047, now U.S. Patent 6,709,223. 

Technical Field 

[002] This invention relates to a compact utility 

loader which has a traction system and is guided by an oper- 
ator who walks behind the loader. More particularly, this 
invention relates to a tracked traction system particularly 
adapted for use in outdoor, relatively hostile, debris laden 
environments . 

Background of the Invention 

[003] U.S. Patent 5,423,654 to Rohrbaugh discloses a 

tracked, walk-behind loader for use in the coal mining in- 
dustry. The loader includes a rotary turntable which mounts 
an extensible boom. An attachment, such as a bucket, is 
pivotal ly mounted on the front of the boom. The boom can be 
swung about a vertical axis by virtue of the turntable. In 
addition, the boom can be pivoted about a horizontal axis to 
vary its angle of inclination relative to the ground, the 
boom can be telescoped and retracted to vary the boom's 
length, and the attachment on the front of the boom can be 
tilted relative to the boom. 

[004] The use of a tracked traction system on the 

Rohrbaugh loader provides good traction in hostile environ- 
ments, such as those found in the coal mining industry or in 
ground grooming or working applications. However, in such 
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environments, the Applicants have found that rocks, pieces 
of dirt, and miscellaneous other pieces of debris often get 
caught between the tracks and the rotatable track support 
members. For example, when operating a tracked loader in an 
outdoor environment in which dirt is being moved, such as 
when an area of ground is being graded, this debris often 
gets wedged between the front track support member and the 
track. 

[005] When debris gets wedged between the track and 

the track support members, various damage and/or operational 
difficulties often occur. For example, the debris can cause 
the track to jam which, in turn, can cause the track or 
other components of the traction system to break. In addi- 
tion, the track can also become detracked, namely to be 
pushed off one or both of the track support members, thereby 
disabling the traction system and the loader. As a result, 
the traction system must be repaired if damage has occurred 
or, at a minimum, time and effort must be expended to prop- 
erly re-install the track if the track has become detracked. 
[006] Obviously, these disadvantages detract from 

the use of a tracked loader in outdoor environments that 
contain various pieces of debris. There is a need in the 
art for a tracked loader which is more reliable and which 
has some ability for clearing itself of debris that would 
otherwise get wedged or caught between the tracks and the 
track support members . 

[007] Another problem with the Rohrbaugh loader is 

the use of an extensible and retractable boom to mount the 
ground engaging attachment. This boom is so large and is so 
positioned on the loader that it substantially obstructs the 
view of the operator if the operator is attempting to work 
the ground immediately in advance of the loader. The opera- 
tor simply cannot see what he is doing with the attachment 
when using the Rohrbaugh loader. Moreover, using a 
rotatable turntable to mount the boom further complicates 
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the structure and provides a loader which, while versatile, 
has more components and drive systems that are susceptible 
to breaking down. Thus, there is also a need in the art for 
a tracked, walk-behind loader that provides the operator 
with good sight lines to the attachment secured to the 
loader and which is as simple and durable as possible. 


Summary of the Invention 


[008] One aspect of this invention relates to a 

walk-behind loader which comprises a frame having a front 
and a rear and at least one upright at the rear of the frame 
on one side of the frame. An internal combustion engine is 
carried on the frame. Left and right endless drive tracks 
are carried on the frame for propelling the frame in forward 
and reverse directions, the drive tracks being powered by 
the internal combustion engine. At least one loader arm is 
pivotally connected to an upper end of the upright, wherein 
the loader arm extends forwardly and downwardly from the 
pivotal connection of the loader arm to the upright to 
terminate in a front end, the loader arm having a lowermost 
position in which the front end of the loader arm is 
generally adjacent the ground with the loader arm capable of 
being raised into elevated positions in which the front end 
of the loader arm is spaced further above the ground than in 
the lowermost position of the loader arm. A ground grooming 
or working attachment is pivotally connected to the front 
end of the loader arm. At least one actuator extends be- 
tween the loader arm and the frame for pivoting the loader 
arm upwardly and downwardly relative to the frame about the 
pivotal connection of the loader arm to the frame. At least 
one actuator extends between the loader arm and the attach- 
ment for pivoting the attachment relative to the loader arm. 
A control system is positioned at the rear of the frame and 
comprises a control handle configured to be gripped and 
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manipulated by a standing operator walking behind the frame 
during operation of the loader. The control system is lo- 
cated sufficiently close to the rear of the frame and the 
rear of the frame is configured to permit the standing oper- 
ator walking behind the frame to comfortably reach and oper- 
ate the control system with the operator's arms being bent 
at the elbow. 

[009] Another aspect of this invention relates to a 

walk-behind loader which comprises a frame. An internal 
combustion engine is carried on the frame. Left and right 
endless drive tracks are carried on the frame for propelling 
the frame in forward and reverse directions, the drive 
tracks being powered by the internal combustion engine. At 
least one loader arm is pivotally connected to the frame. 
The loader arm extends forwardly and downwardly from the 
pivotal connection of the loader arm to the frame to 
terminate in a front end, the loader arm having a lowermost 
position in which the front end of the loader arm is 
generally adjacent the ground with the loader arm capable of 
being raised into elevated positions in which the front end 
of the loader arm is spaced further above the ground than in 
the lowermost position of the loader arm. The loader arm 
includes a transverse cross-member extending perpendicularly 
relative to the loader arm and fixed to the loader arm with 
the cross-member being located behind the front end of the 
loader arm. A ground grooming or working attachment is 
pivotally connected to the front end of the loader arm. At 
least one actuator extends between the cross-member on the 
loader arm and the frame for pivoting the loader arm upward- 
ly and downwardly relative to the frame about the pivotal 
connection of the loader arm to the frame. At least one ac- 
tuator extends between the cross-member on the loader arm 
and the attachment for pivoting the attachment relative to 
the loader arm. A control system is positioned at the rear 
of the frame and comprises a control handle configured to be 
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gripped and manipulated by a standing operator walking be- 
hind the frame during operation of the loader. 

Brief Description of the Drawings 

[010] This invention will be described more com- 

pletely in the following Detailed Description, when taken in 
conjunction with the following drawings, in which like 
reference numerals refer to like elements throughout. 

[Oil] Fig. 1 is a perspective view of a tracked, 

walk-behind loader according to this invention; 

[012] Fig. 2 is a side elevational view of the 

loader of Fig. 1; 

[013] Fig. 3 is a rear elevational view of the 

loader of Fig. 1; 

[014] Fig. 4 is a top plan view of the loader of 

Fig. 1; 

[015] Fig. 5 is a perspective view in exploded form 

of a portion of one of the drive tracks of the loader of 
Fig. 1, particularly illustrating the biasing system that 
yieldably biases the front track support member forwardly; 

[016] Fig. 6 is a perspective view of the rear end 

of the biasing system shown in Fig. 5, particularly illus- 
trating the wrench opening used for rotating the adjusting 
bolt that adjusts the spring force provided by the biasing 
spring; 

[017] Fig. 7 is a side elevational view of the bias- 

ing system shown in Fig. 5; 

[018] Fig. 8 is a perspective view of a portion of 

the control area of the loader of Fig. 1, particularly il- 
lustrating the control system that operates the tracked 
traction system of the loader; 

[019] Fig. 9 is a top plan view of a portion of the 

control system shown in Fig. 8, particularly illustrating 
both the movable control handle and a fixed grab bar assemb- 
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II 

o 

ly with the middle portion of the grab bar assembly being 
broken away so as not to obscure the control handle; 

[02 0] Fig. 10 is a perspective view in exploded form 

of the various components of the control system of Fig. 8; 

[021] Fig. 11 is a side cross-sectional view of the 

control system of Fig. 8, the control system being shown in 
solid lines in its centered, neutral position and with the 
two phantom line illustrations of the rear hand grip 
representing the position of the rear hand grip in a maximum 
forward speed condition and a maximum rearward speed condi- 
tion, respectively; 

[022] Fig. 12 is a partial perspective view of an 

alternate embodiment of the slide that is part of the bias- 
ing system for yieldably biasing the front track support 
member; 

[023] Fig. 13 is a partial perspective view of an 

alternate embodiment for the pivot structure that pivotally 
journals the control system bushing member for rotation 
about the x axis; 

[024] Fig. 14 is a diagrammatic top plan view of an 

alternate embodiment of the movable control handle and the 
fixed grab bar assembly; 

[025] Fig. 15 is a perspective view of an alterna- 

tive tracked, walk-behind loader according to this invention 
according to this invention; 

[026] Fig. 16 is a side elevational view of the 

loader of Fig. 15, particularly illustrating the loader arm 
in a lowermost position thereof; 

[027] Fig. 17 is a side elevational view of the 

loader of Fig. 15, particularly illustrating the loader arm 
in an elevated position thereof; 

[028] Fig. 18 is a top plan view of the loader of 

Fig. 15; 

[029] Fig. 19 is a side elevational view of the 

loader of Fig. 15, particularly illustrating the loader from 
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the side opposite to the side of the loader depicted in Fig. 
16; 

[030] Fig. 20 is a side elevational view similar to 

Fig. 19, particularly illustrating the loader a belt cover 
removed therefrom; and 

[031] Fig. 21 is a perspective view of the loader of 

Fig. 15, particularly illustrating the loader with a belt 
cover and portions of the hood or shroud removed therefrom. 

Detailed Description 

[032] This invention relates to an outdoor equipment 

unit for performing ground grooming or ground working opera- 
tions. More particularly, one embodiment of this invention 
relates to an outdoor equipment unit comprising a compact 
utility loader 2. Loader 2 of this invention has a tracked 
traction system for propelling loader 2 over the ground. 

[033] Loader 2 can be used by landscape contractors 

to perform various ground working operations when construct- 
ing or creating a desired landscape. For example, a bucket 
can be attached to loader 2 for scooping and carrying dirt, 
a ground leveling plane can be attached to loader 2 for 
blading and leveling the ground surface, a trencher can be 
attached to loader 2 for cutting a trench in the ground, 
etc. In addition, loader 2 can perform various ground 
grooming operations. For example, loader 2 can be used by 
maintenance personnel to remove snow when a snow plowing 
blade is attached thereto. 

[034] Referring first to Figs. 1-4, loader 2 in- 

cludes a suitably shaped frame 4 on which a power source, 
such as an internal combustion engine (not shown) is 
carried. A gas tank cap 6 is accessible from the exterior 
of loader 2 and closes the fuel inlet pipe 7 when cap 6 is 
in place. A hood or shroud 8 encloses and covers the 
engine . 
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[035] Loader frame 4 includes laterally spaced 

uprights 10 at the rear of frame 4. Left and right loader 
arms 12 are pivotally connected to the upper ends of 
uprights 10 and slope downwardly therefrom over the front of 
loader 2. Hydraulic cylinders 14 are connected between 
loader frame 4 and loader arms 12 . When the piston rods of 
hydraulic cylinders 14 are extended, loader arms 12 pivot 
about their pivotal connection to uprights 10 to raise or 
lift loader arms 12 relative to the ground. When the piston 
rods of the hydraulic cylinders 14 are retracted, loader 
arms 12 pivot in the opposite direction to lower relative to 
the ground. 

[036] A ground grooming or ground working attachment 

16 is pivotally connected to the front ends of loader arms 
12. As shown in Figs. 1 and 2, one type of attachment 16 
that can be connected to loader arms 12 is a bucket for 
scooping and carrying dirt. However, many other types of 
attachments can be connected to loader arms 12 in place of 
the bucket, such as dozer blades, ground leveling planes, 
scarifiers, and the like. A bucket is shown as attachment 
16 only for illustrative purposes. To ease the task of 
removing and installing attachments on loader arms 12, vari- 
ous well known quick attachment systems, such as the BOB- 
TACH system, can be used. 

[037] A hydraulic tilt cylinder 18 extends between 

attachment 16 and a cross-member 19 extending between loader 
arms 12 to vary the angle of inclination of attachment 16 
relative to loader arms 12. Thus, by controlling the verti- 
cal position of loader arms 12, and by controlling the angle 
of inclination of attachment 16 relative to loader arms 12, 
the operator can use loader 2 to perform various ground 
grooming and/or ground working operations, depending upon 
the type of attachment 16 which is coupled to loader arms 
12. 
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[038] A control area 20 is located at the rear of 

loader 2 adjacent to and extending rearwardly from the upper 
ends of uprights 10. This control area 20 includes various 
levers 22 which the operator can use to control the 
cylinders 14 that pivot loader arms 12 and the tilt cylinder 
18 that tilts attachment 16 on loader arms 12. In addition, 
control area 20 also includes a control system 24, including 
a movable control handle 26, that the operator can grip to 
control a traction system 27 that drives loader 2 in forward 
or reverse. Control system 24 will be described in greater 
detail hereafter in conjunction with a description of Figs. 
8-11. 

[039] As is clearly illustrated in Fig. 1, the oper- 

ator is not carried by and does not ride on loader 2 itself. 
Instead, the operator walks behind loader 2 during operation 
in a manner similar to that of a walk-behind lawn mower. 
Control area 2 0 of loader 2, and control system 24 provided 
in control area 20, are positioned at a convenient height to 
be reached and gripped by a standing operator. In addition, 
the pivoting of loader arms 12 to the upper ends of rear 
uprights 10, which uprights are positioned proximate to and 
immediately in front of control area 20, helps provide the 
standing operator with good sight lines down to the attach- 
ment 16 carried on the front of loader arms 12. 
[040] Alternatively, if so desired, the operator 

could be carried on loader 2 in a seated or standing posi- 
tion. 

[041] Traction system 27 of this invention is a 

tracked system which comprises left and right drive tracks 
28. Each drive track 28 is an endless, flexible track that 
is looped or entrained around a rear drive support member 3 0 
and a front idler support member 32. Each drive track 28 
has inwardly extending drive lugs 34 that engage in aper- 
tures or openings in at least rear drive support member 30. 
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[042] Rear drive support member 30 for each track 28 

is driven by a hydraulic motor 31 coupled thereto or by any 
other suitably driven motor or drive connection. The rota- 
tion of rear drive support member 30 will move drive track 
28 through drive lugs 34 on track 28 being driven by rear 
drive support member 30. Motor 31 powering rear drive sup- 
port member 30 can rotate in forward or reverse directions 
to propel loader 2 f orwardly or in reverse . Each rear drive 
support member 30 is powered by its own independent drive 
motor 31 so that steering control is achieved by varying the 
relative rotational speeds of the motors as will be de- 
scribed in more detail hereafter. 

[043] Referring now to Figs. 5-7, tracked traction 

system 27 of this invention uses a yieldable front idler 
support member 32. By this it is meant that front support 
member 32 is spring biased forwardly but can move back 
against the spring bias. The Applicants have found this 
feature to be useful in preventing track 28 from becoming 
detracked when dirt, debris, rocks or the like get caught 
between drive track 28 and the support members 30, 32, par- 
ticularly between track 28 and front support member 32. If 
front support member 32 can move back somewhat towards rear 
support member 30, track 28 can clear itself of these 
materials much more easily. Any foreign material that would 
tend to cause drive track 2 8 to become detracked can pass 
around front support member 32 and eventually fall out of 
the way. Once this foreign material clears itself, the 
spring bias can reassert itself and move front support mem- 
ber 32 back to its normal position. 

[044] In a tracked traction system 27, a maximum 

back travel is preferably provided for front support member 
32, i.e. the amount by which front support member 32 is able 
to move back towards rear support member 3 0 has a maximum 
value. This maximum back travel must be selected so that 
drive lugs 34 do not disengage the apertures or openings in 
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rear support member 30. In a tracked traction system 27 
having 1.5" drive lugs 34, the Applicants have found that a 
maximum back travel for front support member 32 of 0.5" is 
effective in allowing tracks 28 to be sel f -clearing of 
debris while ensuring that drive lugs 34 remain in driving 
engagement with rear support member 30. 

[045] A channel or slideway 3 6 is formed on loader 

frame 4 between the upper and lower runs of each drive 
track 28. As shown in Fig. 5, slideway 36 comprises upper 
and lower plates 38 and 40 welded to loader frame 4. Two 
spaced U-shaped saddles 42 are welded between plates 38, 4 0 
to form a rectangularly shaped slideway 36. Slideway 36 is 
open at its front and rear ends and includes a rear wall 44 
located adjacent the rear end of slideway 36. Rear wall 44 
is also welded between the upper and lower plates 38 and 40 
and has an opening 46 through which an adjustment bolt 48 
passes . 

[046] A rectangular slide 50 is sized to be slidably 

received in slideway 36. Slide 50 comprises a hollow tube 
having an open rear end and a closed front end which carries 
a U-shaped yoke 52. Front track support member 32 is 
rotatably journalled in U-shaped yoke 52 on the front of 
slide 50. U-shaped yoke 52 has downwardly depending feet 54 
which extend down and engage against the top side of the 
lower run of drive track 28. Alternatively, as shown in 
Fig. 12, downwardly depending feet 54 can be deleted from 
yoke 52 if so desired. 

[047] A biasing spring 56 is inserted into the hol- 

low tube of slide 50 to bear against slide 50 and force 
slide 50 forwardly. The rear end of biasing spring 56 abuts 
against a nut 58 carried on adjustment bolt 48 that is in- 
serted into the rear end of slideway 36. After nut 58 has 
been adjusted to a particular position, nut 58 remains fixed 
on bolt 48 to serve as a fixed abutment for the rear end of 
spring 56. Thus, whatever bias is provided by spring 56 
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will move slide 50 forwardly relative to the channel to 
force front support member 32 into engagement with the front 
of drive track 28 and thereby properly support drive track 
28. However, as noted earlier, should debris or foreign 
material be caught between drive track 28 and front support 
member 32 which might tend to detrack drive track 28, front 
support member 32 can move rearwardly against the bias of 
spring 56 to allow the debris or foreign material to clear. 
This is a major advantage in an outdoor equipment unit, such 
as the walk-behind loader 2 disclosed herein, which operates 
in relatively dirty, debris laden environments. 
[048] The biasing force provided by spring 56 can be 

quickly and easily released by rotating adjustment bolt 58 
to move the position of nut 58 rearwardly on bolt 48. The 
rear end of adjustment bolt 48 carries an opening 59 in 
which a wrench can be received to rotate bolt 48, the wrench 
opening 59 being easily accessible from the open rear end of 
slideway 36. Wrench opening 59 can be shaped to receive a 
square wrench or an Allen wrench. See Fig. 6. When nut 58 
is backed off, slide 50 will move or can be moved rearwardly 
far enough to allow track 28 to be taken off support members 
30, 32. 

[049] However, nut 58 is normally located on bolt 48 

during operation of loader 2 at a position which provides 
sufficient biasing force on slide 50 to keep track 28 in 
place on support members 30, 32. In addition, the location 
of nut 58 controls the maximum desired back travel for slide 
50. For example, if the maximum back travel is desirably 
0.5", then nut 58 is located at a spot on bolt 3 8 in which 
spring 56 becomes fully compressed, i.e. becomes solid, 
after slide 50 has moved back 0.5" from its normal forward 
position. 

[050] The yieldable front support member 32 de- 

scribed above is used on both the left and right drive 
tracks 28 of loader 2. In addition, the slideway 36 pro- 
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vided on frame 4 of loader 2 for receiving slide 50 also 
forms a convenient spot for attaching a set of bogey wheels 
60 that help guide and support drive track 28. The bogey 
wheel set 60 is simply bolted to lower plate 40 of slideway 
36. 

[051] Referring now to Figs. 8-11, control system 24 

for controlling traction system 27 operates by controlling 
the pressurized hydraulic fluid flow to the individual drive 
motors 31 for tracks 28. To propel loader 2 forwardly or in 
reverse in a straight path, the drive motors for tracks 2 8 
are operated simultaneously at the same speed either in a 
forward or reverse direction, respectively. To turn loader 
2, the drive motors for tracks 28 are operated simultaneous- 
ly but at different speeds for some turns or even in dif- 
ferent directions for much sharper turns. 

[052] For example, drive motors 31 will both rotate 

in a forward direction and at the same speed when loader 2 
is moving forwardly in a straight path. To steer or turn 
loader 2 out of this straight path, one drive motor 31 for 
track 28 on one side of loader 2 will be caused to rotate 
faster or slower than drive motor 31 for the other track. 
This relative difference in the speed of drive motors 31 
causes loader 2 to turn. To effect a very sharp turn, one 
drive motor 31 can be stopped relative to the other motor or 
can even be operated in the reverse direction. In this 
situation, namely where one drive motor is operating at a 
high rate of speed while the other drive motor is stopped or 
reversed, a sharp pivot type turn will be made by loader 2. 

[053] Control system 24 of this invention comprises 

a single movable control handle 26 which effects forward and 
reverse operation and steering of traction system 27. Using 
a single control handle 26 for operating traction system 27 
is advantageous because it leaves the operator ! s other hand 
free for operating other controls on loader 2, such as the 
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levers 22 used to operate loader arms 12 or the attachments 
16 coupled to loader arms 12. 

[054] Control handle 26 comprises a mounting plate 

62 which carries two hand grips 64 and 66. Referring to 
Fig. 11, mounting plate 62 has a generally U-shaped cross- 
sectional configuration formed by a front wall 68 , a top 
wall 69, and a rear wall 70. Top wall 69 is not entirely 
planar, but includes a front section and a rear section that 
lie in slightly different planes. As shown in Fig. 11, the 
rear section of top wall 69 is slightly downwardly inclined 
relative to the front section of top wall 69. In addition, 
mounting plate 62 includes a generally centrally located 
hollow sleeve 72 that extends downwardly from the underside 
of top wall 69. 

[055] Two hand grips 64 and 66 are carried on top 

wall 69 extending upwardly therefrom. A front hand grip 64 
extends upwardly and forwardly from the front section of top 
wall 69. Similarly, a rear hand grip 66 extends upwardly 
and rearwardly from the rear section of top wall 69. See 
Fig. 9. Each hand grip 64 and 66 is U-shaped having a 
horizontal cross-member 67 which is joined to top wall 69 by 
downwardly extending legs. Front hand grip 64 is somewhat 
narrower than rear hand grip 66. 

[056] The downwardly extending hollow sleeve 72 on 

the hand grip mounting plate 62 is telescopically received 
over the upper end of a control shaft 74. The upper end of 
control shaft 74 includes openings 76 for receiving pins or 
bolts (not shown) for bolting control shaft 74 to mounting 
plate sleeve 72. The lower end of control shaft 74 includes 
a generally horizontal flange 78 whose ends extend outwardly 
from the axis y of control shaft 74. The control linkages 
80 that control the pumps or valves that supply fluid to 
each of drive motors 31 for tracks 2 8 are secured to oppo- 
site ends of flange 78 on control shaft 74. Thus, a linkage 
801 for controlling one drive motor is secured to the left 
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end of flange 78 and the linkage 80r for controlling the 
other drive motor is secured to the right end of flange 78. 
[057] . Control shaft 74 pivots about a generally- 

horizontal pivot axis indicated as x in Fig. 10. In addi- 
tion, control shaft 74 is also free to rotate about its own, 
generally vertical axis indicated as y in Fig. 10. Since 
control handle 26 is fixed to control shaft 74, control 
handle 26 also pivots about the x axis and rotates about the 
y axis along with control shaft 74. 

[058] This motion is accomplished by forming a bush- 

ing member 82 from two, vertically spaced, horizontal bush- 
ing blocks 84 which are clamped between two side plates 86 
and 88. Each side plate 86 and 88 includes a bearing 90 
which receives a stub shaft (not shown in Fig. 10) carried 
on frame 4 of loader 2. The stub shafts lie along the 
horizontal pivot axis x for control shaft 74. Alternative- 
ly, as shown in Fig. 13, the location of the stubs shafts 
and bearings could be reversed. Each bearing 90 could be 
carried on frame 4 of loader 2 and each stub shaft 91 could 
be attached to one of the side plates 86 and 88. 
[059] Control shaft 74 passes upwardly through bush- 

ing member 82 and specifically through aligned central bores 
85 in bushing blocks 84. However, since the stub shafts 
which journal bushing member 82 do not directly pass through 
control shaft 74, control shaft 74 is still free to rotate 
about the vertical axis y within central bores 85 in bushing 
blocks 84 . A spacer 92 surrounds the lower end of control 
shaft 74 between the bottom of bushing member 82 and flange 
78. 

[060] A first return to neutral system 94 is pro- 

vided for ensuring that the control shaft 74 /control handle 
26 combination automatically returns to a neutral position 
with respect to pivoting about the horizontal x axis. This 
first return to neutral system 94 includes a centering lever 
96 that is pivotal ly mounted on loader frame 4 for pivoting 
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motion about a substantially horizontal pivot rod 98. 
Referring again to Fig. 11, a first return spring 100 ex- 
tends between centering lever 96 and loader frame 4 . 
Centering lever 96 carries an inclined ramp 102 that extends 
to one side of centering lever 96 towards bushing member 82 . 
[061] Left side plate 86 of bushing member 82 has an 

upwardly extending tab that mounts a roller 104. In the 
neutral position, roller 104 is positioned adjacent the top 
end of ramp 102 on centering lever 96. See Fig. 11. If 
control shaft 74 pivots about the axis x in a clockwise 
direction, corresponding to a forward motion of control 
handle 26, roller 104 pushes forwardly against ramp 102 to 
pivot centering lever 96 in a counter-clockwise direction 
about its pivot rod 98. This elongates spring 100 to create 
an opposed biasing force on centering lever 96. Thus, when 
the operator releases control handle 26, this biasing force 
will rotate centering lever 96 back in the clockwise direc- 
tion, thus pushing back on roller 104 carried on left side 
plate 86 of bushing member 82, to return control shaft 74 to 
its neutral position. 

[062] The same thing happens when control shaft 74 

pivots about the axis x in a counter-clockwise direction 
corresponding to a reverse motion of control handle 26. In 
this case, roller 104 on left side plate 86 of bushing mem- 
ber 82 catches or engages against an inwardly protruding pin 
or bolt 106 on centering lever 96 to again cause centering 
lever 96 to pivot in a counter-clockwise direction about its 
pivot rod 98. This causes the same elongation of spring 100 
as described earlier. Thus, when control handle 26 is 
released, the spring force on centering lever 96 will return 
control shaft 74 to its neutral position. Thus, a pivoting 
motion of control shaft 74 about the x axis, whether such 
pivoting motion is clockwise or counter-clockwise, creates 
the same counter-clockwise rotation of centering lever 96 
that results in elongation of spring 100 that provides the 
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return to neutral biasing force. This force can effectively 
act on control shaft 74 upon release of control handle 2 6 by 
the operator. 

[063] A second return to neutral system 108 is pro- 

vided for ensuring that the control shaft 74/control handle 
26 combination automatically returns to a neutral position 
with respect to pivoting about the vertical y axis of con- 
trol shaft 74. This second return to neutral system 108 in- 
cludes a forwardly extending, return finger 110 which is 
connected to a plate 112 that includes an aperture 114 
through which control shaft 74 passes. Plate 112 is fixed 
to control shaft 74 to rotate with control shaft 74 about 
the y axis. Thus, as control handle 26 and control shaft 74 
rotate about the y axis, return finger 110 swings in an arc 
to one side or the other of its neutral position. 
[064] The second return to neutral system also in- 

cludes two return arms 116 that are carried on control shaft 
74 immediately above plate 112 and return finger 110. Plate 
112 and return arms 116 are stacked on top of one another. 
However, unlike plate 112 and finger 110 which are connected 
to control shaft 74 to rotate with control shaft 74, return 
arms 116 are not integrally connected to control shaft 74. 
Rather, return arms 116 have circular openings which receive 
control shaft 74 such that return arms 116 can rotate rela- 
tive to control shaft 74. Each return arm 116 has a 
downwardly protruding tab 118 on the front end thereof. A 
second return spring 12 0 is connected between return arms 
116 and biases return arms 116 towards one another. 
[065] Left side plate 86 of bushing member 82 in- 

cludes an upwardly extending stop 122 that extends between 
return arms 116. This stop 122 spaces return arms 116 apart 
an amount which is sufficient to allow return finger 110 to 
be received between tabs 118 on return arms 116. In other 
words, one tab 118 extends down past one side of return fin- 
ger 110 and the other tab 118 extends down past the other 


-17- 


side of return finger 110. When the operator rotates con- 
trol shaft 74 about the y axis, return finger 110 will push 
on one of the tabs 118 to rotate return arm 116 that carries 
that tab away from the other return arm which remains sta- 
tionary against stop 122. This further elongates biasing 
spring 12 0. When the operator lets go of control shaft 74, 
return arm 116 that has been moved will rotate back towards 
the other return arm 116 as a result of the force provided 
by biasing spring 122. This will move return finger 110, 
and hence control shaft 74 to which return finger 110 is at- 
tached via plate 112, to a neutral position relative to the 
y axis. 

[066] The return to neutral operation described 

above holds true whether one rotates control shaft 74 in one 
direction or the opposite direction relative to the y axis. 
One return arm 116 will always be moved by return finger 110 
and the other return arm 116 will remain stationary. Which 
return arm 116 moves and which remains stationary simply 
depends on the direction in which control shaft 74 is 
rotated. In any event, when the operator releases control 
handle 2 6 such that control shaft 74 is free to rotate back 
to its neutral position, whichever return arm 116 has been 
moved swings back to accomplish the return to neutral func- 
tion. 

[067] In control system 24 of Figs. 8-11, the first 

return to neutral system 94 acts between control shaft 74 
and loader frame 4 to accomplish a return to neutral rela- 
tive to pivoting about the horizontal x axis. The second 
return to neutral system 108 acts between control shaft 74 
and bushing member 82 which is also carried on control shaft 
74. Thus, the second return to neutral system 108 is 
entirely carried on control shaft 74 so that it moves with 
control shaft 74 as control shaft 74 pivots about the 
horizontal x axis. Accordingly, the second return to 
neutral system 108 will work as described earlier regardless 
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of the degree or amount which control shaft 74 may have been 
pivoted about the x axis. 

[068] Besides the previously described movable con- 

trol handle 26, control system 24 of this invention includes 
a stationary grab bar assembly 124 that is bolted to a por- 
tion of frame 4 of loader 2. This grab bar assembly 124 in- 
cludes a grab bar 125 that is positioned generally midway 
between the front and rear hand grips 64 and 66 on control 
handle 26 and is parallel to hand grips 64 and 66. The 
mounting flanges 12 6 which are used to bolt grab bar assemb- 
ly 124 to frame 4 of loader 2 include two laterally spaced, 
upwardly extending stops 128. These stops 128 are posi- 
tioned to engage the front and rear walls 68 and 70 of 
mounting plate 62 for hand grips 64 and 66 to limit the max- 
imum rearward and forward motion of control handle 26. 

[069] In addition, to provide some adjustability in 

the maximum amount of forward motion that is allowed for 
control handle 26, rear wall 70 of mounting plate 62 in- 
cludes forwardly extending threaded bolts 130. It is these 
bolts 130 which actually engage stops 128 on grab bar as- 
sembly 124 to limit forward motion of control handle 26. 
The position at which this occurs can obviously be adjusted 
by turning bolts 13 0 inwardly or outwardly relative to rear 
wall 70 of mounting plate 62. Bolts 130 should be adjusted 
so that the hydraulic pumps supplying the hydraulic drive 
motors that drive tracks 28 do not bottom out in their 
strokes. In addition, bolts 130 can be individually ad- 
justed so that loader 2 tracks straight when it is supposed 
to be travelling in a straight path. Finally, the amount of 
distance between stops 128 and front wall 68 of mounting 
plate 62 should be selected to keep the maximum reverse 
speed of loader 2 to a safe level . 

[070] Typically, the maximum forward speed of loader 

2 would be greater than the maximum rearward speed of loader 
2. This is depicted in Fig. 11 by the two phantom line il- 
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lustrations of rear hand grip 66. Note that hand grip 66 in 
its forwardmost phantom line position where it is adjacent 
grab bar 125, corresponding to maximum forward speed, has 
moved farther from neutral than it does when in its rear- 
wardmost phantom line position, corresponding to maximum 
reverse speed. 

[071] By now, it should be apparent how control sys- 

tem 24 of this invention operates. Normally, when loader 2 
is not being propelled, control handle 26 has its centered, 
neutral position, as shown in solid lines in the drawings, 
with respect to the x and y axes. If the operator wishes to 
propel loader 2 forwardly, all the operator need do is to 
grab control handle 2 6 and push forwardly on control handle 
26 to rotate control handle 26, and control shaft 74, in a 
clockwise direction in Fig. 11 about the horizontal pivot 
axis x. In accomplishing this forward pushing motion on 
control handle 26, the operator can easily put the fingers 
of one hand on grab bar 125 and position the palm of that 
hand on rear hand grip 66 and then squeeze that hand closed. 
This action will push on rear hand grip 66 to push control 
handle 2 6 forwardly. 

[072] A simple push forwardly on control handle 26, 

without also twisting or rotating control handle 26 about 
the y axis, will effect forward motion of loader 2 in a 
straight line path. If the operator simultaneously twists 
control handle 26 while the operator is pushing it forward- 
ly, this twisting motion will cause control handle 26 to si- 
multaneously rotate about the y axis. This will cause 
loader 2 to turn or steer in one direction or the other 
depending upon the direction of the twisting motion. The 
amount or sharpness of the turn depends on the degree of the 
twisting motion. 

[073] Control system 24 acts much the same in 

achieving reverse motion of loader 2, except that the opera- 
tor would now position at least one hand bridging the gap 
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between grab bar 125 and front hand grip 64. Now, the palm 
of the operator's hand would rest on grab bar 125 and the 
fingers of the operators hand would reach forwardly to grip 
front hand grip 64. When the operator squeezes that hand 
closed, front hand grip 64 moves back towards fixed grab bar 
125, to effect pivoting of control handle 26 in a counter- 
clockwise direction about the horizontal x axis. 
[074] Reverse motion of loader 2 can also be easily 

achieved simply by grabbing rear hand grip 66 and pulling 
rearwardly on hand grip 66. In addition, the operator can 
also turn loader 2 simply by placing the operators hand on 
rear hand grip 66 and by laterally pulling rear hand grip 66 
towards one side or the other, thereby rotating control 
handle 26 about control shaft axis y. Pulling rearwardly on 
rear hand grip 66 is very effective in rotating control 
handle 26 about the x axis and a lateral pull on rear hand 
grip 66, or a lateral pull on front hand grip 64 for that 
matter, is effective in rotating control handle 26 about 
control shaft axis y. This is especially true since hand 
grips 64 and 66 are offset in front of and to the rear of 
control shaft axis y, respectively. See Fig. 9 which il- 
lustrates the fore and aft offsets between control shaft 
axis y and front hand grip 64 and rear hand grip 66. Each 
offset thereby provides a moment or lever arm for converting 
a pull on either front or rear hand grip 66 into rotating 
motion of control handle 26. 

[075] Regardless of whether forward or reverse mo- 

tion of loader 2 has been selected by the operator, and 
regardless of whether loader 2 is being turned, whenever the 
operator lets go or releases pressure on control handle 26, 
control handle 26 is reliably returned to neutral to deac- 
tivate traction system 27 and cause loader 2 either to come 
to a stop or to at least end a previously initiated turn. 
For example, if control handle 26 has been rotated about the 
y axis to a position that is not centered, releasing control 
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handle 26 causes whichever return arm 116 which has been 
rotated to swing back towards the other return arm, thus 
causing control handle 26 to rotate back to its neutral, 
centered position relative to the y axis. This will happen 
even if the operator continues to keep control handle 2 6 in 
a rotated position about the x axis, namely the return to 
neutral system 108 for the y axis works in any pivotal posi- 
tion of control handle 26 relative to the x axis. 
[076] Thus, assume the operator is driving loader 2 

forwardly and momentarily twists control handle 26 to turn 
loader 2. As soon as the turn is completed, the operator 
can release the twisting motion of the operator 1 s hand from 
control handle 26 but can still keep control handle 26 
pushed forwardly to keep driving loader 2 forwardly. When 
the twisting motion of the operator 1 s hand is released, the 
second return to neutral system 108 will automatically cen- 
ter control handle 26 with respect to the y axis, even 
though control handle 2 6 is still rotated forwardly about 
the x axis. 

[077] Control system 24 provides a major advantage 

over similar prior art control systems. In the prior art, 
at the conclusion of a turn of the unit, it is often neces- 
sary for the operator to manipulate the controls to steer 
the unit back into straight line travel. The unit does not 
necessarily resume straight line travel on its own. Thus, 
the operator must pay attention at the conclusion of each 
turn to properly resume straight line travel and the skill 
of the operator becomes a factor in resuming such straight 
line travel. In the hands of an unskilled or distracted op- 
erator, the unit may weave back and forth at the end of a 
turn before the operator can get it properly straightened 
out . 

[078] However, control system 24 of this invention 

avoids this disadvantage. At the conclusion of any turn, 
all the operator must do is to let up on the twisting motion 
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of the operator's hand. Because the second return to 
neutral system 108 is carried by and moves with control 
shaft 74, the second return to neutral system 108 will act 
as soon as the twisting motion of the operator's hand is 
released to return control shaft 74 to neutral with respect 
to rotation about the y axis. Thus, if the operator simply 
releases the twisting motion on control handle 26 after a 
turn of loader 2 is completed, loader 2 will automatically 
resume straight line travel without the operator having to 
steer it back to straight, i.e. without the operator having 
to jockey control handle 26 back and forth until straight 
line motion resumes. Thus, control system 24 of this inven- 
tion is much easier to use than prior art control systems, 
particularly for operators who may be relatively in- 
experienced in operating loader 2. 

[079] The first return to neutral system 94 used for 

the x axis is just as reliable as is the second return to 
neutral system 108. All the operator need do is to com- 
pletely release the pressure from control handle 26 either 
by taking the operator's hands completely off control handle 
2 6 or by letting control handle 2 6 slide all the way back 
through the operator's hands. As soon as the operator does 
so, centering lever 96 is free to act on bushing member 82 
carried on control shaft 74 to cause control shaft 74 to be 
returned to its centered, neutral position. 

[080] Grab bar assembly 124 eases the task of hold- 

ing control handle 2 6 in an advanced position against the 
bias provided by the first and second return to neutral sys- 
tems 94 and 108. Because the operator's hands can bridge 
the distance between grab bar 125 and either of the hand 
grips 64 and 66, grab bar assembly 124 also helps the opera- 
tor control traction system 27 more precisely. The operator 
can feather the speed up or down simply by squeezing his 
hand slightly more or letting up slightly. Accordingly, 
grab bar assembly 124 in concert with front and rear hand 
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grips 64 and 66 eases the task of controlling traction sys- 
tem 27. 

[081] In addition to providing some leverage to the 

operator in pushing control handle 2 6 forwardly, grab bar 
assembly 124 serves as a reference for the operator's hand 
to help the operator keep control handle 2 6 in a relatively 
constant position during operation of loader 2. Loader 2 
can tilt or move independently of the orientation of the op- 
erator. For example, loader 2 can encounter a sloped ter- 
rain while the operator is still on level ground. In this 
situation, control handle 26 will tend to move suddenly in 
the operator's hand as loader 2 moves relative to the opera- 
tor. 

[082] However, by resting a portion of the opera- 

tor's hand on grab bar 125 while operating control handle 
26, the operator's hand has some reference point on loader 2 
other than for handle 26. This helps the operator keep 
steady pressure on control handle 2 6 even though loader 2 
may itself be pivoting up and down and from side to side 
relative to the operator. Thus, when the operator walks be- 
hind loader 2 as shown herein, the presence of grab bar as- 
sembly 124 helps the operator to more smoothly drive loader 
2 by avoiding or diminishing jerky motions on control handle 
26 induced merely by the independent motion of loader 2. In 
addition, grab bar assembly 124 helps pull the operator 
along with loader 2, thus letting the operator more easily 
walk behind loader 2 at the same speed as loader 2 . 

[083] If loader 2 is constructed to carry the opera- 

tor thereon in a seated or standing position, the grab bar 
assembly 124 is not as important in providing a reference 
point for the operator since the operator also simultaneous- 
ly experiences the same terrain following motions as loader 
2. However, even in this situation, the presence of grab 
bar assembly 124 is still preferred. Nonetheless, grab bar 
assembly 124 could be deleted if so desired in loaders 2 
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both designed to carry the operator or in the walk-behind 
loader 2 shown herein. Deleting grab bar assembly 124 in 
the walk-behind loader 2 shown herein simply makes it some- 
what more difficult for the operator to keep control handle 
26 in a constant position if loader 2 is moving over vary- 
ing, uneven terrain. 

[084] Control handle 26 has been shown herein as 

comprising front and rear hand grips 64 and 66 with grab bar 
12 5 comprising an intermediate member located between these 
two hand grips. However, another alternative embodiment of 
a control handle/grab bar assembly is shown in Fig. 14. In 
this embodiment, control handle 26 comprises a single T-bar 
control handle 26' placed between front and rear grab bars 
132 and 134 fixed to frame 4. In this configuration, the 
grab bars 132 and 134 comprise the front and rear members 
and the control handle is the intermediate member that is 
located between the front and rear members. In fact, the 
front and rear grab bars 132 and 134 could simply be the 
front and rear sides of an enclosed circle or rectangularly 
shaped grab bar forming ring 13 6 that surrounds T-bar con- 
trol handle 26 ! . In this embodiment, T-bar control handle 
26 1 is moved fore and aft, and is twisted side- to-side , 
within the grab bar forming ring 136. 

[085] Referring now to Figs. 15-21, a second embodi- 

ment of a loader according to this invention will be il- 
lustrated as 2 * . Components of loader 2 1 that are the same 
as components of loader 2 will be referred to by the same 
reference numeral used in describing the components in 
loader 2 with a prime suffix being added to the reference 
numeral, e.g. loader 2' instead of loader 2. 

[086] Loader 2 1 includes a suitably shaped frame 4' 

on which an internal combustion engine 5 is carried. Engine 
5 sits transversely on frame 4 1 instead of longitudinally as 
in loader 4. A gas tank cap 6 f is accessible from the ex- 
terior of loader 2 and closes the fuel inlet pipe when cap 
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6' is in place. A hood or shroud 8 1 covers engine 5 and 
drive components for the traction and loader arm drives. 
[087] Loader frame 4 1 includes a single laterally- 

spaced upright 10 1 at the rear of frame 4' on the left side 
of frame 4 ! taken with respect to an operator positioned be- 
hind loader 4' and looking forwardly, i.e. upright 10' is at 
the operator's left. A single left loader arm 12 1 is pivo- 
tally connected to the upper end of upright 10 1 by a trans- 
verse pivot structure 11. See Figs. 16 and 21. Loader arm 
12' has a cantilevered transverse cross-member 19' and a 
pair of forward beams 13 extending forwardly from cross- 
member 19' with beams 13 forming a front end of loader arm 
12'. Loader arm 12' slopes downwardly from upright 10' with 
the forward beams 13 of loader arm 12 1 extending downwardly 
and forwardly over the front of frame 4'. See Fig. 15. 
[088] A hydraulic cylinder 14' is connected between 

loader frame 4' and loader arm 12 1 . See Fig. 16. When the 
piston rod of hydraulic cylinder 14' is extended, loader arm 
12 1 pivots about its pivotal connection to upright 10' to 
raise or lift loader arm 12' relative to the ground. When 
the piston rod of the hydraulic cylinder 14 ' is retracted, 
loader arm 12 1 pivots in the opposite direction to lower 
relative to the ground. Fig. 16 depicts loader arm 12' in 
its lowermost position and Fig. 17 depicts loader arm 12 1 in 
a raised or elevated position with hydraulic cylinder 14 ' 
having been removed from Fig. 17 for the purpose of clarity. 
[089] A ground grooming or ground working attachment 

(not shown) is pivotally connected to the forward beams 13 
on loader arm 12 1 . To ease the task of removing and in- 
stalling such attachments on loader arm 12', a well known 
quick attachment system 17, such as the BOB-TACH system, is 
used on the forward beams 13 of loader arm 12 ' . Any 
suitable ground grooming or ground working attachment is 
quickly and easily attached to or removed from loader arm 
12' using the quick attachment system 17. 
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[090] A hydraulic tilt cylinder 18 1 extends between 

the ground grooming or working attachment and cross-member 
19' on loader arm 12' to vary the angle of inclination of 
the attachment relative to loader arm 12 1 . Thus, by con- 
trolling the vertical position of loader arm 12 1 , and by 
controlling the angle of inclination of the attachment rela- 
tive to loader arm 12', the operator can use loader 2' to 
perform various ground grooming and/or ground working opera- 
tions, depending upon the type of the attachment which is 
coupled to loader arm 12 1 . 

[091] Using a single loader arm 12' on loader 2' in- 

stead of the dual loader arms 12 in loader 2 provides vari- 
ous advantages. Loader 2' is somewhat simpler and less ex- 
pensive than loader 2 because one loader arm 12 and the 
hydraulic cylinder 14 needed to raise and lower this arm is 
deleted. In addition, the hydraulic plumbing required to 
operate the second hydraulic cylinder for the second loader 
arm is also not needed. It is simpler to plumb and provide 
hydraulic fluid flow to only a single loader arm hydraulic 
cylinder 14 1 . 

[092] In addition, as noted previously, engine 5 is 

mounted transversely on frame 4 1 and includes only a single 
power takeoff represented by drive pulley 7a. A single belt 
drive 9 is used to power the three driven pulleys 7b that 
drive the various hydraulic pumps and/or motors used in the 
traction system and for operating hydraulic cylinders 14' 
and 18' that operate the loader arm 12 1 and the ground 
grooming or working attachment. See Figs. 20 and 21. This 
single belt drive 9 can be easily accessed from the side of 
loader 2' simply by removing a belt cover 15 on the un- 
obstructed side of loader 2 1 , namely on the side of loader 
2 1 that does not carry loader arm 12 1 . 

[093] The air flow that cools engine 5 now passes 

laterally across frame 4' from one side of frame 4» to the 
other instead of passing fore and aft. This avoids exhaust- 
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ing hot air onto an operator who is standing behind loader 
2' and operating loader 2 ! . This increases operator com- 
fort. 

[094] In addition, loader 2 f has all of the 

desirable operational characteristics of loader 2. More- 
over, positioning a single loader arm 12 1 on the left of 
loader 2 1 leaves a clear view towards the front end of 
loader arm 12 1 down along the right side of loader 2 1 when 
loader arm 12' is elevated. The operator ! s view towards the 
front is not obstructed by the presence of the second loader 
arm 12. Since most operators are right handed and the hand 
controls for operating the loader arm will be placed on the 
right side of loader 2 ' # the operator will find it con- 
venient to stand slightly to the right to clearly view the 
front of loader arm 12 ' and the ground grooming or working 
attachment carried thereon even when loader arm 12 1 is 
raised. 

[095] Moreover, loader arm 12' fits down along one 

side of loader 2 beneath an upper portion of hood or shroud 
8' to provide a compact profile. See Fig. 16. 
[096] Various modifications of this invention will 

be apparent to those skilled in the art. For example, con- 
trol system 24 is effective for controlling traction systems 
27 having independent left and right drive motors regardless 
of whether the ground engaging, traction members comprise 
tracks 28 or wheels. In addition, control system 24 is use- 
ful on and can be used in conjunction with outdoor equipment 
units other than for a compact utility loader 2, such as 
walk-behind mowers, aerators, etc. The first return to 
neutral system 94 and the second return to neutral system 
108 include at least one first return spring 100 and at 
least one second return spring 120, but obviously each 
return to neutral system could utilize more than one return 
spring if so desired, i.e. there could be multiple return 
springs 100 or multiple return springs 120. Thus, the scope 
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of the invention shall be limited only by the appended 
claims . 
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